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(57) Abstract 

A gene coding for a protein having the activity of desatnrating the A9-position of a fatty acid bound to a lipid- 
a vector containing a polynucleotide containing the whole or part of said gene; a plant cell containing, transferred 
thereinto, a polynucleotide containing the whole or part of a gene coding for a protein having the activity of desaturating 
the A9-position of a fatty acid bound to a lipid; a process for creating a plant which comprises differentiating said 
plant cells and regenerating the plant body; and a plant containing, transferred thereinto, a polynucleotide containing 
the whole or part of a gene coding for protein having the activity of desaturating the Apposition of a fatty acid bound 
to a lipid. J 
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Jgf*fi*li. Jit£ 0 °CJBiT"?*>& . (Santaren, J.F.et al. , Biochim. Biophys. 
Acta, 687:231, 1982)o 

tt^jft*tt©Sfc»:3o>{c«6^^"CE«"r5o U ^ -7l/ifctil8:2 A9, 12i 

CHaCCH*), CH=CHCH« CH=CH (CH z )t COOH 

-e&£ 0 -s*S£r©{&M£-w jc*fei.*TE«ws»^a<&*a<N 
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•fea-;b (PG) cD*7?ab«9. *t^/©{£fi^#©SH*<P GcD*g$E^{cJ; £ C £' 
(Murata, N. et al. , Plant Cell Physiol. , 23:1071, 1982; Roughan, P. G. . Plant 
Physiol., 77:740, 1985 ) . t fcP G©^?lffi^I-t#C^t5 / 'J 

3 _ ij >|7i/;i, h-? >X7 x-5--t? C&TATase) ©SMS^tt{-«fco 
T&#> £tlT^ 5 C t (Frentzen, M. et al. , Bur. J. Biochem. , 129:629, 1983; 
Murata, N. , Plant Cell Physiol. , 24:81, 1983; Frentzen, M. et al., Plant Cell 
Physiol., 28:1195,1988) i>m< ttT^fCo 

^ATaseste^^^^'nfC^A • IgSt SCiiaOPG OSSlD»?I^l?-T 
If, ^/O^-lF^it) fcfiiafC^LT3i<t5C<!:*<Ti5Ct^Lfc (P 
C T#frtfc}IS : PCT/JP92/00024, 1992) 0 L^L, Ma.seii.7b<DW.WQ*P (C & 
^0 {c^^OATase^jt^^^MfilSl^^i LT^s fi^ftOATaset 
L£> ? C tteMV bft-f, ^*©ATase©^a^£?£ft3 "^t^teS&te 

t>#j8 ->p-T fc*^8 (PCT 

#fFfcHM : PCT/JP92/00024, 1992) o 

$^>{C N — SSICT'^Xf VX-ff&tlZT -WI/-ACP fii:{c:i6:0-ACP<i:18:l-ACP 

{iieiO-ACP^lSiO-ACP^fiJ-^-^lSil-ACPcfc <h £>*l& (Toriyama, S. 

et al., Plant Cell Physiol. , 29:615, 1988) c CL O «t 9 ^*IM"e{i^*©ATase 

U%a(Dmm j fr%:Ml$. Lt^ 5Jg^©JJgR*&J&£l®{£(. LTl«» 5 (Murata, N. et 
al.,in"The Biochemistry of Plants", Academic Press, 1987) 0 iztz? l/W~Z:\±^ 
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riNAft£>ntt^Anacystis nidulans (gijig Synechococcus PCC 7942) (*{£2M£ 
ttt?***< (Ono.T.et al., Plant Physiol. . 67:176, 1981). 2oJBLbA*i&nS 
Synechocystis PCC6803 ttfifiWttTfc* d £*<fcl5>*lT^;te (Wada,H.et al., 
Plant Cell Physiol. , 30:971, 1989) „ 

18: 0/16:0- ©&*0#^«^ SIM&K© P Gx SQDG> MGDG*«kt/D 
GD G©»J»«l=cis-a©— M*S££#A-r« C til?** (Murata, N. et 

al.,in "The Biochemistry of Plants", Academic Press, 1987) 0 frfr & j&HWa 

mm^mmmt x-tto^wacp (is:o-acp) ®A9ticr.i^ 

«A-r«****^- -B. 16:0/16:0- (*5«fcO\ :blf ^{Cfffi-T £ 18 :0/16 :0-) 

©issfo^^a^ b^i^PG^t/sQDG fr&f& $tis<t> * n e> ©as j»» 

LTcis-li©— Lti ^15*8*1 i ^ t < *tt*^"^**o 

Synechocystis PCC6803 © A 12ffi*tef[HI:»*iie : ?£Anacystis 
nidulansJc^A • f£5!2-£& C £ l-<k «3**Anacystis nidulansicte#£ 
16:2 A 9, 12*5 <fcO'18:2A9, 12 £4^$ -£3 £ ^nTtl"*?* 0 - »*i LT#3M£ 
SJ&^te-C&SAnacystis nidulans£te2&W&^<fc3E&'^trc : *> 3 C <h*<^$n 
(Wada.H. et al. , Nature, 347:200, 1990) o 
tt*5. ctitt'i:7 >*©TteflHb**© ? ■& A 6 & (Reddy, A. S. et 
al., Plant Mo 1 . B i o 1 . , 27 : 293, 1 993) «t O' A 12t CWada, H.-et 
al.,Nature, 347:200, 1990)^fnM#©^e^* < ^$nT^*o Lri>U A 
9 {fci;:-m*£-£j&<*ASnTl>tttt*ltfN A 6 {fc:fc J:tf A12&*l&*tfl:I*#tt. 
^■netlA 6&<h A12tt**tSft*fc*3d ft<^o A9fe<tA12fil 

i< 1 1> jc^teflWb £ nx i> ntf a i5tfc*i&*Hk!** t* a ls&^t&ftHb-r £ 

^^E^-e. SMfl&m©A 9&^^?D>fb^-S^©it^^#t>^T^^^o/-Co 
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appeal* v ? * i^*?- K*«#-r*^ t&m&st-fZo 



ilBBW**^*^:^ Anacystis JRJCJUf * 5 >*©^ / A 

^•ifea^iAA/^^ ? * - D N A ^< ? * - D N AT? tt«r*HHa«r3KKIE!ft 

SCiC^U *H5W*^Bfc*-&*»cMo/£ 0 fi*>-&. #«WM:x ^TO» 

(1) J»Rfc:*fr&LfcBB16r8t©A 9{fc£*ISfQfbtf'5«tt***-S*i''<*R*=i 

(2) jigR{cis^-Ly=aeftEi*©A 9tt*^is*Mb«stt£*r$"** >'<*R*<* 

(3) )JiHiCfe-^L/cJ!iTO© A 9tt«-^ia«I^b"f SStt**-^*^ 

(4) (i)7bM(3)©i.^*i* N »=iB<RoJte-? , xt±^Kaite?-©— y * ^ ^ 

(5) (l)7^M(3)©l^*l3^»CIE18©ae : F-X«SKjie ; ?-©--«|5«:^triH y * 9 V 

(6) (5){CiBi£©^ifflJia ; Sr^'fb$-l±-rfflt/<*<£rS^$-a:'5> ui*#fttt5*t«l 

(7) (Dj^M(3)©^-rn^{-iB*©it^x(i^Sit^©-^^^ti , 'f> y 3 * U 



4 



PCT/JP94/02288 

WO 95/18222 



ft 1 Htts des 9 var »r^*<3- Kt57^ y^ie^Jt^^^O^^T n-T ;b 
-CoAWK-ft** (MS CD 2) ©T5 yKEfiJOJtK^-ro H4»T?M# 

ft2Bte» des 9 var WiK&T'v — Zf t LT. Anacystis nidulans M 

ft 3 Bit*. A5> A15*5«fctJfpl5X©W hDNAKrW-OffiSHft*^^ 
*i,^EPM:*i"'«*!ff&= | - KLTV^SflJ^t^riSi^s ttH'^Wtl-^-^^^* 

ft 4 des 9 nidi^r^XO^^Tn-r C o A^ISflMfcB** (MS C 

D2) <DT I J teWMO&M&^'f o 7 ^ J mWM<D)tmt^ 1 HI <*: IrU* J- LT 

ft 5 sites b^/i'-ecf f ^ ^ (-tt 5 fi^iaiof f 

(Kaestner.K.H.et al. , J. Biol. Chem. , 264:14755, 1989)^ 3 v b ( 
Mihara.K. , J. Biochem. , 108:1022, 1990) ft O* W « ( S t ukey, J . E. e t 
al., J. Biol. Chem., 265:20144, 1990 ) C^f7 n -f /I/- C o A*IS?[Hfc»*©rt: 

^*at»»fWl=««L"^^^** < ^*W ,;:t4 ** <»tt*o S/rKfcJ©^ >H© 
J»RlclS-&L^:ffllJ»»©A 6 &*5«fcCJf A12fiL©^«SfD^fc**fttf?fi5**l4!!I©ll&lt 
{CJjg^- L fcffiJttfifc© « 3 ffiOTfiaW-fkW* ( Yadav, N. S. e t al., Plant 
Physiol.. 103:467. 1993) ©ffc^Kift £ f*£ < Stt LT^ttl^o ^ffc^i*^*: 
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l^tiS 7 >^{2#J£RS^£ M*-tefAnacystisl^ SynechocystisM> 

AnabaenaJS^MCJi-^S^ i*<7?S-B 0 ^T^S^fcJ: £ x 

i^^*t#l©^fD^ : ? : S^-7fiSfO'fb^"S/c>!>{c:{iAnacystisM (Murata, N. et al., 
Plant Cell Physiol.. 33: 933, 1992 0 C(DXttf ^ if )\/ — -f 1 I®5 > 
^) ©A 9 •a^tSfD'fb^#0^"^Anabaenal»S.a J SynechocystisM©^^ e t «9 k 

•tt£t>*>> Synechocystis PCC6803 iAnabaena var iabi 1 is"eta. 3:(OWM% 

(DtetAsZ&sri-itsn-iizzn^ftfcmmzvfiiffiWL ccis) t&tmmmmffi 

g£ ( C 16) ^S^lTl^ (Sato.N.et al. , Biochim. Biophys. Acta, 710: 
279,1982; Wada, H. et al., Plant Cell Physiol. , 30:971, 1989 ) <D\Z$$ LT\ 
Anacystis nidulans-eti & t/u if i}<sn-l t sn-2£ \z C 16<£r^-^ Lt^li ( 
Bishop, D. G. et al., Plant Cell Physiol. , 27: 1593, 1986) 0 tfc-sT. Anabaena 
<tSynechocystis<DA 9 ft^£&fEtfbSl^li3.i;:i8:0/16 :0-O^?S5-Ig t LT 
sn-l<D18:0£-18:lA 9 C^t&ftHb^ -5 £ ft 5 0 Ctlfc^UT 
Anacystis© A 9 {fc^l&jBtfb#*tt± l£ 16: 0/16 :0-©a-^«*»Jt t LTsn-1© 
18:0*16:1 A 9 IC^iS5Rlfl:f*$&tt**r*"<S t©*>tl So $S>IC^ 
< it>n -5 fifD^^-a^ 16: 0/16:0-1?* & C <L/^£> i^^ffi^^l&fQ^^S*^ 
ISjfttf b"$" * teAnacys tis!§£> A 9 te^fSfn-fbSI^© (5 -5 d<Anabaena*5 <fc 

SynechocystisSlOIf^ *5 So 
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&^©iSS&ftl©^?£J-^^ /»DNA«rWtllU ^MDNA?:«i: L" 

TaHfE^&*lSt>©**tf* c * : * < ' T? * So *^^ {;::{ *- A DASH II 
(Stratagene)^©"7 r — ^ ; PWE15 (Stratagene)^© n X S K ; pBluescript 

II(StratageneX»©7r-2>5 K4S**^5 C t*<T* So -tBE'** * *©H 

dCDi 9 Iw LTil >T 75 U &*56Waifi : F^*A$ ft*: * 

a — > teMtk'i' Z> o 

&Xii* £ l/*^- K7o-:/tcJ:S7'5-*^'f 7U jf^-V—i/ a L < (± 

- h& (Maxam-Gilbert, Methods Enzymol. , 65:499, 1980)^13 7T-2>*ffl^ 
§ i^x^-^->^ ? U*^- K*l*WSfeCMessing, J. et al. , Gene, 19:269, 1982) ^ 

£©#}£ (J. Bacteriol. , 175:6056, 1993 ) Kfifco Tfr 3 d So 

±ie©cfc9fcL-cigmie? , J* < ^$ft^* : ^^ i s^^- S3r££n©#-g\ f>J 

^^77^ h^^ffl^^HJlS©DNA>'V-lr-9-^if--C : ^^-SC<!: fc^Ttl 
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£ *>\ ±E©ate^# nr«6 tt*M& © mm tc w k « « ^ 0 

■rs# y K£a- k*-s# y * 9 L^f- h\ SiR^±^ K>*3- p-tz 

**wate? : -a^<oae? : *Affl^^^--©i(ij*R*iL"rtia«r 

NAiiLTIi> K*>© U ^n-^- l , 5 - - U ;U*"3=- > 5 

HftilS^OSfe-f^A^Si LTMu flJAtf r"piant 

genetic transformation and gene expression; a laboratory manual", Draper, 
J.et al. eds. , Blackwell Scientific Publications, 1988j I5ffe©^"i4^-ffl l^T 

- •> a # y .^f- is>yv ^ 9 u 4 1/ *J s. * a stz g&mf 
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^(Nature, 287 (1980), p. 654; Cell, 32 (1983) p. 1033; EMBO J., 3 (1984) 

p. 1525) > T-DNA±®mmj&j&&fc : ¥-m& : £x&2itfc'<? f-zmm-tz 

4>^^^^-^(EMB0 J., 2 (1983) P. 2143; Bio/Technology, 3 (1985) p. 629); 

1; ;?-j£(Bio/Technology, 1 (1983) p. 262; Nature, 303 (1983) 
p. 179; Nucl. Acids Res. , 12 (1984) p. 8711)tt <0 . Z.tHo^'TtL^ 

fc*±mK®m Lxmrn-ftitf, -e^s ^tsci^iSo 



<£fiM*3fctt#^** (#]>U±*2 5*^) X'^mm^^^tzW., — E^ttic 
»lffl) fifiT (0>]X-tf4°C) *«5^©«. f*];U«©? 

£ ik^-r 3 d £ <fc *) &St"e £ & o 

C^Jfe^J 1 ) Anabaena variabilis® A \.2tittmM\M&&te : ?- (desA) (D±.ffi 

Anabaena variabilis I AM M- 3 (SUK*¥$mfflll&£«BW£m«fc 
91) *n ii^lOOmlOB G -lUSift ("Plant Molecular Biology", Shaw, C. H. ed. , p, 
279, IRL PRESS, 1988) U«ilfco 25°C. 1. 0001ux©«3fe*rT"Cfe^l20EIfi <h 

■5 u 3E#M££W£-£*:° *»«E**at?5,ooo J gT?io^iiBatiC.^ni-i-s c t 
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f y ADN A^Hl!t5t»6> g#£r50ml© A#£ (50mM Tr i s-HCl, lmM 
EDTA, pH8. 0) KMLTSfcfrU *Lk*mtZ - tizX *5 m#Zt£Rto± LTE 
iRL^o flUC 15ml© (50mM Tris-HCl, 20mM EDTA, 50mM NaCl.O. 25 M 
sucrose, PH8.0) IcHftU B Ltf:40mg© V A (Sigma) ^rijnx. 

1 IfclBHSa:? L^o W^ort- If K*15mg£ S D S 1 %ic 

J: 9 {CJta^-v * &{c20ml©? n n*;l/A/>T VT;^;^-;!/ (24:1) *in*. 

^ } \,7)\,^—)\, (24: DCct^SttliiL^ 7KS{-50ml©^^ J -Jls&fiQZ.. 
*f J &DN AmgL®}%:ff7 X&^m%tfVT\a\$LLtZo C ©D N A fH 2 0ml 

©A&fdi^U NaCl£if&^K"£0. 1M(C U £ t> {CRNase£i&^^-£50mg/ml 

37^CT?1 ttHK S'**'*- M^o A8n?«ffnL*:4Mi 

<h {c«fc ^OitWL^Ht Is 70%^* y — /l/TiRs*^ 1 ml© A*£J£7&^ L 

Anabaena variabilis ©y;ADNAMiLfco 

& (iAnabaena variabilis S^OKIBK^tt^ LfclSWK© A12fit^iSfn 

% No.3aF04) Lfclfc. A12fl[^ia«l^b»*»e : ?©±«lEt=l»Sl LT*-7 
^ ,j L/-A (ORF) ri<#£U CttJtW*&fa4b»*£fa&*^DB8 

(i^CDORF^i^atlf-M^^^^s ^ORFODNAi+O 3 tt^t©** 
Be^JtC#aLT. 4 *£D^7 -1' -e- (S£?iJ#-*§- 5 ~IE?iJ#-^- 8 ) *£-J5fcLx 
Anabaena var iabi 1 is©^V A D N A LT P CRW^fco 

T 3- KL. EBI#^6 £ 7 izmZtltzMM^lteffl—OT i J 

SfEtix 100 # 1© RJ£ 4 1 7" "5 v — £ #20 u M. Anabaena 
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variabilis©^ AD N A£ 1 #gAtU GeneAmp PCR Ki t (SSit) £rffl^ 
XftU^tZo ELfctD&mMM^ 95°C ( 1 . 45t ( 1 «■) . 72*C ( 2 * 
1 -fr-f LT35-!f-f ?Mrtt-3fco fiLs 1 * I' * ^1 ©95^Cte 3 #Fb1 t L 

/Co EJfcJfcTSU EJ&f£10# 12- 2 %7#P-^f;^lMlT^$nfc 
DNA£#I£L:3-#rLfco *©»*n @£?'J#"t6 <h 8 fc:^£ttrt:&aEE7>l**r*- 

190bp) ODNAKffr^ilc^/<> Ki LT&tij £ tlfco d©DNA (JBJT\ 
des 9 var <t^?) Blrtf ©M^^-Klenow? ?V > h'C^jt'fb LtzWt, 7? 7* 
$ KpTZ18R (Pharmacia)©Sma I SBfeJC? a— — V/Lv fjtDNA->-y>if 
- (Applied Biosystems) *J8<^T«tfEE7i|*8W£ Ltz 0 » £n/c^SI5?'J£ie 

9 var *rfi"* < =i— Kt«7 5 y &ifi?ij<h^ X©*-r T a ^ C o A^t&ftMb 
(MS CD 2) ©T ^ J ^.^^(Dit^^T^-fi o 
fciz^ des 9 var BrK'^^a-'/iL^ Anacystis nidulansO^y AD N A 
*1Mf >$5-tf?L/=o ftJISSt^Xho I , Pst I £ JitfBamH I ©£■* ^fiTfflia 
#j0.1#g ©Anacystis nidulans© y / A D N A £-#JBJr L . 0.8%T#n — x 
y;H^acl!lTDNA»r^^^ltx t<fnW>y^ (Hybond-N*; 
Amersham) IZZfa -y -f- > ^ L^io — "/D N A tiMul ti prime DNA labelling 
Kit(Amersham) ^ffi^T Ca- a2 P3 dCTPTiiLfco 6xSSPE[lx 
SSPBttlOnMU (pH7.0) , 1 mM EDTA, 0. 15M NaCl], 0. 2% SDSfci 

C^lOO^g/ml— ^^*f : ?DNA^t>fi£i)^4 , T : 55 0 Cs 16^^ > a Is 

ITT'D-T'DNAi^ >7 1/ is it tz 0 * >7 U 2 x SSC 

C 1 xSSCteO. 15M NaCI, lSmM?^^^ M ? A) cfC^fi. 15#£ 2 UK & 
1^0. lxSSC^-t?^, 15»* 2 Elfit -5 LTiJfel^ *-h7yt^77-f- 
**Tfc-3fco V^tL©$lJI^!8^"C ! #J®r LTriii-a- k 1 2fc©D N A®rJ=^"© 

**<*lU*nfc (^2|gI:S*> No niiyy ADNA«r*HIS**T?tO»f LTl^ 

i^.M&\2) des 9 var #rJt iffil^te©^ ^Anacystis nidulans^f y AcjaoD N 

l l 
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Anacystis nidulans R2-SPc CSCSC^^iRHte^ WSS^rJ: »J ^tt) ©*£ 
.k^y y AD N AOP^(i> Anabaena variabilis ©*§■£• 1 fflW^ftft o 
jfalOO^g©^ ADN A&S*uZM~C&ftffl4kLfz&.. Molecular Cloning 2nd 
edition, pp. 2. 85-2. 87(Sambrook, J. et al. eds. .Cold Spring Harbor Laboratory, 
1989) CD # & JC & o T . •> s *etfC^ETT?©jS«iC,^lll»=J:»)*&9 
23kbp©DN ASfJt^HJR Lfco dtl^-BamHI iHindll I-e#J®r Lfc5 r 

— *J*<9 9— A DASH IKStratagene) JC ^ a — — > Lfclft^ 7 7- ^8?!^ 
y y^LAnacystis nidulans©^ 7 AD N A -5 -T :7*5 'J — ^fifco d©? 
T -5?9-f ^5 y-Jfc^»BlP2392 ICJg&^-fcK N Z YMifci|&&A*lrt:itt&*& 

T/uy (Hybond-N + ; Amersham) lz\ if o <y t j y if L fz 0 JLfS©-9"1f >##t <t 
JhJ^jc. Ca- 32 P) dCTPTilLfcdes 9 var i^*C©> y7*l/>iR 

tz 0 f 7 7 - ^ D N A^tliO$lIPIiifi2Ilf L, 0.8X7*o-xy 

>3r_biE©x* U v^iH l^freiMf >#*rU 7*D-yDNAiA^7* 

«h A 15© 2 * a- >#*fcail.^>^-rt'&5J*-U £ fc'f hD NA»ffrOl 

$ fe^n^nilfcJ:^15kbpT*o/c^:i6SW©ORF^#:^^tr©{C+^i*iJ 
#r U C©2 ^n->©-T >U— hDNA{co*K*-«-3^©«UBH|s*-efiJ»f L 
TlMf >^«r*fif 4'of:o -£©ii£^XhoIT#JBfr L^^7*'J 2 ? o 

- > <h 5 kbp©D N A»f>t^^lll $ tltzOH^ dtl^rpBluescript SK- 
(Stratagene) ©Xho I ■tf-'f r-fcHf:/* o— i^Lx A 5 i A 15&3fe©DN A 
Bf^^^tl^ti^tr^^X S Kp 5 Xipl5X5-#fc 0 p 5 X t p 15X©f£*ffl£: 
<Wia**iftia*ff OlfcKL^i -5. i fci-H— ©yv ADNAJSrfl-^frifiJ 
tSrSttfc (HS3H: A 5. A 15fc«fc P 15X©>f >■»*— h D N AHffrOfiSH« 
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&7F-?o fflfrlfLfr&JjMte.X?y--yy<Dmm-£7v-7<Ddes 9 var BfW* 
^'f^'J/'fXLfcDNAIrfr*^to Glides 9 nid (fftifi) ©«« 

*k7fi-$ro 5, 1. 25*5 ct 0. 5kbp©&/-<- C^tj-St^X?-*- 

B, BamHI ;H, Hindi 1 1 ;N, Not I ;Hp, Hpal ;RI, BcoRI ;RV, EcoRV; 
S, Sal I ;P, Pstl;X,XhoI*^-r: « 
^:T\ «OHI****i.^ttExoIincJ;*T f -f 'J -i/a 5 K£pl5XJ: 

des 9 var UfJt*<^>T ^ U ^'f 2 kbp©DN AWr 

Jt©£aMB#J*£#DNA2/-^V1r-*ffllvr;fc^Lrt: (^3 0) e ^<D*§JH 
^©DNA$rJt^-f*834bp;^bte.50RF (des 9 nid) j&<#|E L (R5»J#-f- 

p— L/iAnabaena variabilis S^Odes 9 var irK^n — KLT^ 

tf7$;ifi?lJO)!Mlfy7h (GENETYX; V7h9i7M») i^gTfcJ; 
tfT 5 y^SS^J^D-r-^^-X (EMB L*JcfctfDDB J) ^-ffl l^T^[SI^CDK 

Bl : des 9 nidiv^XOX-f-Ta-fyU-C o A^ISHMU** (MS CD 2 ) CD 
T S J WtWmoftm ^£>> 8t»L;tedes 9 nidttffijteifc^iaft'fk-rs*** 
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CHifefll 3 ) des 9 niditfe^O^Hg-JfO^tcJ: SgftSJ^ 
Anacystis nidulanste^t&ftHtSI^ LTflgRjcM^- L/ct£ft]JI£fl&l&© 9 &£• 
^fifrftrtb-f £A 9 tt^teft*fcII*?gteLjW#rt:ttV> (Bishop, D.G.et al. f Plant 
Cell Physiol., 27:1593,1986) des 9 nid^n— K^"§^ V ^~7=f- K£- 

l&Ltz* fiP£> ?-t LTpET3a(Novagen)ffll>. CD Nde I £ BamH I © ^ {C 
des9nid-£T S ^ *i»{CS^tf-ttT ^ J WH&tfVtZl.*m LT^D-zv/fs 
C tZMLTV^ r> K. LTIt^^^o des 9 nid©3- KfS ^ >'<?©C5fcS8M 
itaf-BamHIlf-i' b £AftSfca6i;i, C*ift££fci; 2 tt^rCDaH6E^J*fl[oT P 

-tr>X^5-Tv- ; 5' -ACGTCATGGCCTGCAGT (T^(iPstI-y--f b) (E?"J#-5§ 9 ) 
TV^-tr^XT/^-fv- ; 5' -CGCGGATCCTTAGTTGTTTGGAGACG ( 1 lUli BamH I -fr 
-f hs 2lHl^h^3K» (EflJMl 0) 

4 0b pOlW<f^, Ctl^-pUCl90SmalSgfi:(r-^7'^ D-z>ntIS 
ffi?iltzmj£^<Z>U<<^ t&tfimLtZo Z.tDmmW&tltzZf'? X $ K©BamHI©T 

«EicttBcoRiaff&j&<£i;;fco cn^EcoRiiPsti-eiiifc-ejsff iv —3k pisxfcini 

£MmWMX"V]%r-fZCtlz\J:K>, X b K>OttfiHcBamHI«Ptt*l»AL 
/Co CCD^^X ^ K^:SalI-e-ej»rL^:^. 4 «©dNTP#2ET"I?DNA# U ^ 5 — 
Klenow»fW*^ffl^TFilll inRJKfcfrte^v 91 ti^Hindl I I7?*0»r L^o Cft 

5' -CATATGACCCTTGCTATCCGACCCA (TUtiNdel) (EJiJ#-5f 1 1) Rtf 

5' -AGCTTGGGTCGGATAGCAAGGGTCATATG ( 1 MfcttNdellM b N 2 fil&teHindl 1 1© 

— «) (EW-f-l 2) 

pDes9Nde) £•> (Molecular cloning pp. 250-251; 1982) Ic^otiiLfc 
^»««sBL21(DE3) (Novagen)©3 >tff-> h-b^HcHfALx T > b' •> >J Vlftt 
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te<k5«gdt=«fc»}JBIME8tf*BLDE S 1 £»/c 0 

B L D E S 1 &.tfpET3a<D £BL2l;ft ( B L 1 ) £ 100ml £>M9igif& ( 
200 jUg/mlCDT > t°*> U >, 4 mg/ml iJOUn-X. 10#M FeC13, 0.5/zg/mlt* 
* * >B1, 1 mg/ml # If 5 ^1L, 3 7 0 C"e^«Lfc 0 i£§7£© 

&5600nmT?0.5b.D. ^ V^n t# 

« 

^mmm^^O^m^mmLtZo EPRLfc^M'*!'* h*1.2X NaCl 
T?#fcofc*£. J^®£-ffifcb Lfco J^KteBligh£Dyer<D;#i£ (Can J. Biochem. 
Physiol., 37: 911, 1959) teffcoTfttii U 2. 5 ml© 5 ? J —J^"C^ 

±mmn lt85°c 2 isia^sfc* *MiLfco tkctzmmm* 

I7 ^ ; ^2.5 ml©^*-^"^ UltttbU a*/f^TSF*IE*I»5feLTai«tLA:o 
•y^C-R7A plus (ft*tHfTF3f) tem^iZo &%:*fc<Z>W 1 ^f-^t-o 



ft 1 ^»W©IBl»»*ftJSJc 





16:0 


16:1 


18:1 (11) 


■*©flfe 


b l i (o 


4 7 


2 0 


2 9 


4 


B L 1 (1 


5 0 


1 7 


2 9 


4 


B L D E S 1 (0 B*IH) 


4 4 


2 2 


3 0 


4 


B L D E S 1 (1 1*10) 


4 0 


2 8 


2 8 


4 



B L D E S 1 TfM: 16:1 *<Jtin Lt^S C £j&<9i &jfrO?**«> fiP"£> 

SLf:i:^ BL l^lC^BLDES 1 -pt± 1 6 : 1 ©*tt 18:1 
(9) t>£fifcU des 9 nid ^3-Kt*#UWKIil 6 : 0Wr*^T*tt< 
1 8 : 0 &£K<£: LT^I&fQOfrSe^fPtfc^" * - b&TfiZtiiZo 
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CI^J&^J4) des 9 nid&e^^'^MWfc^O^A 

Anacystis nidulansS^CDdes 9 nidit&^^tfi:©^ r> K LT^a'^ ic*B.<£.i£ 

Ajtz. © 

(1) ffi^fSSiffl^? ^-T^* ^ K©#S^ 

pDes9Nde£SacI£SalI-eiZJ#f-r'5*JC J: ^ MI£^©-8J#r8E&"^ifc£ tildes 9 
nidite^KfK-^tf^n^o — 3k > K O ©RuBisCOitg^-^r^t; ? o - > 
PSNIP9 (Schreicher£>> EMBO J. 4,25(1985)) h>M1®#^(D trans i tSB^J^ 
Hindi 1 1 iSphltrtD *9 ttS U *ft£E— ©MR»*T?tOWf LfcpUCllStc? n— .=. 

cbKcfc^ transitlEJiJ©TM(--7^^^ D-^>r-9--f Y&^-^Z 
^5^; K (PTRA3) C ©Hindi 1 1-^ h ^ijm&Klenowg^-CFi 1 1 

inLXbal U -&^tltz (pTRA3X) o :®/7X; KpTRA3X£Sal IiSac 
I-eWWf Ls $ ^{ClU— OfiJPS^^-e-ej^f-rSVfcioTW^desgniditg^ 
KrJt^rif AL/n (pTRA3Xdes9) 0 KtrteRuBisCO© transi tBB^U K 

?lti^#> -€-tliIS| — ©Bc^^^des 9 nidste^^aiR^n^o Ctl^Sac I 
iXba l-nVJ%r LT^C^^SIt^ffl©^^ tc#A"*-So 
y -^-5 X = KpBI121(Clonetech) ; Sr$iJ^^^SacI iXbaI"??t?Jif LXW-tz~7-5 X 
5 KpBI(-GUS)t± tf-Glucuronidaseitg^ (GUSitg^) £r£-/,-£*5 t>"3\ Ctl 

NOS) — <DftiZtft&Liz0LA&& : ¥-&WA-fZZ.±lzlit)^ 

CD^Affl^*- CpBI121(-GUS)Rbsc-des9) £#fco 

( 2 ) pBI121(-GUS)Rbsc-des9©T ^*p^<^ 7=- U ^ A^CD*£A 
Agrobacterium tumefaciens LBA4404 (Clonetech)£50mlCD YBB^Hfe (1 
!)t'-7i + X5g, Ifi + Xl8, ^yh>lg. •> a t 5 gs 2mM 
MgS04(pH7. 4)) KfiMU 28 , C-C24B*!IB***»n J§*?££3, OOOrpnu 4 °C. 20# 
©l^-eiiLfco 10ml© 1 mM Hepes-K0H(pH7.4)-e 3 0^-3 3^^. 3 

ml©10X^* «J -feo 1 086^ 3 mlOlOX^ U -b n — yHcSRSU L 

CCDck o IC LTf#/-cM?£50/z lS.O'fJie®^^ X ^ KpBI121(-GUS)Rbsc-des9 
1 //g^ + a^v h JC AtU -x-U^ ^p^iy_.> 3 >gf (Gene Pulser; 
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BioRad) ^ffl^T 25#F> 2500V. 200 Q X £■ 

-r*c£ U 800# 1© SOC^ife ( 1 IS*: (3 h U ~f Y > 20 g. tfi^X 5 " 
g N NaCl 0.5 g, 2. 5 mM KCK 10 mM MgS04, 10 mM MgC12, 20 mM ^Ol/a — x s 
pH7. 0) £iD>U 28^C-e 1. 5^P^#S^»L^io CCD^*fg 50#l£. 100 
ppmO^^-v>r •> y*^t? YEB*5^ig*t& 1. 2X) ±JC££ N 28°C"C 2 B 

-ffclft. 1 «7^ru-^y;l/*»*»{wJ:»3DNAWf>t*»HiLx 32P-e5^yI/L 
fcdes 9 niditfK^^ffr^^n - ^ <h Lfc-frlf >##ffc«J; t> . K 
pBI121(-GUS)Rbsc-des9£-#/k-£r^ SCi^HL^o d © Agrobacter i um 
tumef aci ens^ALBBSDES <h 
(3) ^'<=J<D?f2!Rte& 

±lB©Kt*ALBBSDES^. 50ppm£>27 t7-f >^#t;LB?£#:^%-e28 0 C. 2 B# 
F^i-5^#L^o *§^#U. 5 ml£: 10, OOOrpnu 3 SfrMatto Lt*it> 
-f v'^&SK tztbiz 1 ml©LBi£if&"eSfc?£ Lfco HJ-10, OOOrpnu 3#HBit&L'r 
M&Qk. 1.5 mlOLB^ii^i^Li^fflStiLfco 

- UF*9 0MS-B5^f-itfe K>Wfi>1.0 ppnu ^"7 * U yS|sgJ 0.1 ppm> & 
*>*^3^ 0.8 ( Murashige, T. and Skoog, F. Plant Physiol.. 15: 

473, (1962)) JbC !7? h v > No. \WR (0 7.0 cm) £rfi# x dOjt^EJC 

g£±«c LT^S-BWco *> 7 4 ;UAt->-;i/Lv 16^Fb1BJx 8 

*%?3m<Dffl%i~C 25°Cs 2BFh1^SL/c 0 oUT^57t5> 250 ppm^r^t; 
MS-B5«±tC^ U 10BH«LTT^a'<*T-'; AfcBtafcLrtio 
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%iZf77*7^ 250 ppmS.^^^-^'f -> > 100 ppm£#tr MS-B5i§Jt6±{cM^ 
U Pitifci;: 7 BIHi**Lrt:o COM»=SIW«>«ffl*<*yi/Xil:L^ '>*-ME**< 
^C^o lOBP^^S^x ftlUi/a-h^^?*^^ 250 ppm&tfrt' 

^•7^ i/V 100 ppm£r^fr MS-TOtt ("OS^l/T-f'-V&tf*-? * 

MS-B5*&*&) Izm^LtZc 10BM#£»n Lfc f * - h v 
>f •> > flSttOS!SSSl^ tb ^5 > h**<y ^ Xrt<D^ ^ 7 * 5 > 250 ppm^r^- 

CHSfe0>J 5D J^Kte«l^^<=iG>^V y-BiifJ -If >##f 

tHU iMf >£.£>V -If >##f2:*T-3*:o ADNACDtttti^fiCTAB}*-^ 
(Rogers, S. 0. & Bendich, A. J. ; Plant Molecular Biology Manual A6; 
1(1988)) KfEo-Cffttofco 2g0^^3Ol«»Iirt«L, 
C T A BtfitfJ^Sf^-C^V ADNAWwo 1 0 # g©D N A ^fMRBSf^EcoRI 
<hXbaI7?#JN?H£0. 7XT#"a U ^©tt^n>I (Hybond 

N+; Amersham) i£0.4 N Na0H"C^^ L fco d©flUCpTRA3Xdes9^fc> trans itW 

%<D*mu4tmm&fc?-*'7*-7tLx, >6 5 o c-c*i e^ra^-r^'j^'T-tf 

Zftte^tzo JjmtfT— *J* A**->7>«tlcj;.S8ltti«:fTE:^ (Nagy, F. 
£>: Plant Molecular Biology Manual B4; 1 (1988)) % poly (A) +RNA£ 
T Jl* 7 s t K A QCDTM o - ^y ^T?*»*»«n ^"-f a (Hybond N; 

Amersham) fcHE^U "9"!f ^SiPl*©'^^ ^ U H?- a >JC J; t? L^to 

a-;w (PG) . •> 7 WU y -fer n - (SQDG) ^<D|g 
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J)gg©ffitij{;£Bligh-Dyer& (Can J. Biochem. Physiol.. 37: 911, 1959) 7* 
fttiitzo MS 2 g©^ (— ^©S^ffr&i-TS <htte 1 g) £y X-egfflHrU 
C*l{-20 ml©^ PU*W : * ? J (1:2s {*^lfc) £rin;is 

-< If-TS^lS^^ 15^-P^#SL^o Ctl(c^np^yl/A 12ml&.O f 3gS7k 
12ml L < M^Lfc^s 3000rpm % 4 °Cs 30#|ffl©«jfrT?3MI £ **Ji 

ij -iy<iHi/-^-*ffll^ 30tJ«iET"e»l|E*l»V^o cn^2 ml© 
ou*/l/A : y * y -71/ (1:4^ #!Xi£) iCjg^U £Bigtttf3$l £ Lfco 
C©— gB£5%y 9 j-A/&tt&&m^^W&<a^&\z£Q1&m'*&Z.±."l*^ y 

(2) JBKO^W 

DBAE-Toyopearl 650C («V-) ©!^®*£2. 5ml£ 1 MBIMfc*- h U A2fc*jft 
(pH7.0)25 mltm-^WWtmt Ltz a Ctl^s JKStJu > *y — ^7?«B?fc2fe»LN 
^t£icy ^ y — /WZSffl Lis rtS2 cm©*7 -5 AKKS1. 5cm£7?lta6s 5E(C 
50 ml©£ pd*;1/A : t 9 J — A' ( 1 : 4 N (MUt) "e&^Lfco 

&f-s £fl£Ktt 5 Aic^tfs 50 ml©^ n n *;i/A : y ^ J — ;V ( 
1:4. #«ifc) -Z^JiS^t h J//l'^7->A//«J -fen -71/ (MGD G) > S^tf 
5 ^ h 2/ ;!/ T Wl/ ^ U -fen— ;U (D GDG) > *X7 r f- J — ;UT 5 

V (PE) s *X7rf^3'J> (PC) S-^fctJLT. ^ttBMK (MGDGv 
DGDGs PE. PC) I^-tlto j}[i:5ailOffiSt**X7 7 f ^;l/-t?'J> 
(PS) ^ri&fcti LTllv 20ml©? o o*;l/A : y ^ y (1:4. £M»J£) 
T?llF^^-i5fe}^ Lfct£s 50 ml©? an*;l/A : y ? J — ;U : 10 MfflFSST y^E—V 
AtK^ (20:80:0.2. ^«Jt) tPG, SQDGs *77TfW/'>h- 
;l/ (PI) ^fc-M^^fco C©S#iC 15ml©i^ y -^^tDX-s fl&ETT? 
^gl^B^^o £*l£-0. 2ml©? no*;U : y ? J -JU ( 2 : 1 . ffc^lt) (C 
g^L> SSttBg® (P Gs SQDG> P I ) m& t Lfz 0 
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MGDG> DGDGs PE> PCI^Ii, *r-<WLJ] 7A^B7 h {f^ 74 — 
7-fe h > (4 : 1 ) . 7-i? h ^ -^JlSlCjg N iglflgS (MGD 

g. dgdg) ter-feh>-c\ v >mn (PC. pe) ^ y -^-c^tfj £ n 
(3) n^D7h^77^ - (tlc) KjLZPGvmmnmtmjtJjmftVr 

(2) T?lf*: U T^yyU-TLCy U- r-#5721 (Merck) -?#$£L*:o 

MM^iKi LTiis Kttif0^ii^nn*;l/A : 7-t? b > : ^ : f£ 

K : 7k (50:20:10:15:5. #«J£) ^ffi^S©*^}* ^ n o A : > ? y 
: tK(70:21:3> #«&)£•« Wc 0 TLC-e#g|^ 7'JA!l> (8 0%7t 

HMlt&B?* ^WfcLfco — 3\ sn-K 2 r£©tea&K»j5fc J &#fca&,5fca& 
8U £ o >"J # S> 5 m 1 © ^ n n sfc./l'A . * $ J — (2 : 1) *S 

^"ZffliH^IHiR giHLfc^s 1 ml©50 mM TrisCl (pH 7. 2)&.tf0. 05 % 
Triton X-100 £;&n;t. gfc L < L TUgM £#ifc $ 9-=eSX1j\£ ( 

Rhizopus delemar) £3fe©U'<— -fer ( 2 5 0 0 U ; U *±) 3 7 

°c-^3 o^(fflfiia"rsciic«k»9a*iwt= s n- 1 tiL<Dmffim&ftMz-&tz 0 z. 

<0RJM4»**ttftN TLC (? D n*;i/A : 7-fe b > : * 9 J -JU : : 7jc 
= 10:4:2:3:1), i£ J: «5 *SJS©ijgK. U R«fi:^lLfc 0 

£.Ctzmifi&tS 3-7.7- fr* 3 ml© / x^-tf->-C : 4 UltttJB MJET - ^^^^ 

a v b'*y ?C-R7A plus (©^Mf^^r) Zm^tzo £JBH©*S**i|$ 2 PGfC 
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P G tc^^ L fciSSi^O^I^ ^ ^ Anacystis nidulans£*©l!BIKf»^l& 
fcfctK 6 : 1 c i s*<*ix.T»i>S*N 4>&&ofcl 8 : 0 

&fDJj£Jifi®? (16 : 0 + 16 :' 1 trans+18 : 0 (Xf7 V >«) ) 

»*^e»s sn-2«9 8 %&,±mmmmm (16:0 Xli l 6 : l t r a n 

s) -eAfe&tlTfe^s tffcJcatfc^SAKJ: lOZLtiLLtz 1 6 : llit^Tsn 
/OOP GO s n- 1 < 4' oT^ 5 C 
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— *-©f|fe©j!g!ScDMGDG. DGDG. SQDGn PC> PE> P 
1 6 : OCDm'Pt. ^nrtfiLfcl 6 : 1 CD 1 0 %ffi'&<Di%Mi)<W K) . 

1 8 : 0 ©^S&fD'ffc&ii/^^o C©?-£> MGDGtDGDG {C-ol">" 
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real*! 

S£?lJ©fi£ : 1 9 6 
b * n V - : B.MVt 

4 

^MCOMM. : Genomic DNA 

£M%} : Anabaena variabilis 
: I AM M-3 

@e?"J : • 

GCT CTG GGG TTG TTG CTG TTA TAT CTA GGC GGG TGG TCT TTT GTG GTC TGG 

GGA GTT TTC TTT CGC ATC GTT TGG GTT TAC CAC TGT ACT TGG TTG GTA AAC 

AGC GCT ACC CAT AAG TTT GGC TAC CGC ACC TAT GAT GCT GGT GAC AGA TCC 

ACT AAC TGT TGG TGG GTA GCT GTC CTA GTG TTT GGT GAA GGT T 

mytm^r : 2 

W.n<DM:£ : 6 5 
h # a y - : MR 

mm 

: Anabaena variabilis 
: I AM M-3 

IB^iJ : 

Ala Leu Gly Leu Leu Leu Leu Tyr Leu Gly Gly Trp Ser Phe Val Val Trp 
Gly Val Phe Phe Arg He Val Trp Val Tyr His Cys Thr Trp Leu Val Asn Ser 
Ala Thr His Lys Phe Gly Tyr Arg Thr Tyr Asp Ala Gly Asp Arg Ser Thr Asn 
Cys Trp Trp Val Ala Val Leu Val Phe Gly Glu Gly 
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S5?!l#-Sf : 3 
ge^ij©^^ : 8 3 7 

I£?U©8i3S : Genomic DNA 

: Anacystis nidulans 
• R2~SPc 



mm .• 



ATG ACC 


CTT 


GCT 


ATC 


CGA 


CCC 


AAG 


CTT 


TTC 


ATG 


GTC 


GCC 


ATT 


CAC 


ATT 


GGA GCA 


TTT AAC 


TGG 


CCC 


GCT 


GTG 


GGC 


GTG 


ATG 


TGT 


TTT 


GGC 


ATC 


ACC 


CTA 


GGC 


TGG 


CAC 


GAA 


GTT 


CCC 


AAA 


TGG 


CTG 


GAA 


TAC 


GTG 


ATG 


CAG 


CAC 


GGC 


CCG 


ATC 


GAA 


TGG 


ATC 


CAC 


TCT 


GAC 


CAA 


GAT 


GTC 


GAT 


CAC 


CAC 


AGT CAC 


TTC 


CTG 


TGG 


ATG 


ATC 


TAC 


GAA 


AAG 


TTC 


ACG 


CGC 


GAT 


ATC 


GCT 


GGC 


GAC 


TAT 


TTC 


TTC 


GGT 


GTC 


CAA 


GTC 


CTA 


CTG 


GAG 


GCT 


TGG 


GTT 


GGC AAT 


GGC 


TGG 


TCT 


CGC 


TTG 


GTG 


GTG 


GTC 


TAC 


CAC 


GTC 


ACT 


AAG 


TTT 


GGC 


TAC 


CGC 


TCC 


CAT 


GAG 


TCT 


TGG 


GTT 


GCC 


CTT 


CTG 


GCC 


TTT 


GGT 


GAA 


TAC 


CAG 


TAC 


TCG 


GCA 


CGT 


CAT 


GGC 


CTG 


TGG 


TTG 


ATC 


ATC 


TGC 


GGC 


CTG 


AAG 


AAG 


GTG 


GCG 


TCT 


CCA 


AAC 


AAC 


TAA 
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GCC TTC AAC 


TGG 


CCG 


ACC 


GCC 


CTG 


CTG TTA GCG 


TTC 


CTG 


CCG 


GCC 


AAC 


GTT GCG CTG 


TAT 


TAC 


ATT 


ACC 


GGT 


CGG CTA ATT TCG 


CAC 


CGT 


AGC 


TTT 


CTG GTG TTC 


TGT 


GGC 


ACC 


TTG 


GCC 


GGT CTG CAC 


CGC 


CAC 


CAT 


CAC 


CTC 


GAC TCC AAC 


AAG 


GGT 


TTC 


CTC 


TGG 


ATT CCG GCC 


CGT ACG 


GAA 


GTA 


GAC 


CCT GTC TAT 


CGC 


TTC 


TTT 


AAC 


AAA 


GGG GTA CTT TTG 


TAC 


GCC 


TGG 


GGC 


TTC GTC GTT 


TGG 


GGG 


ATC 


TTC 


GCC 


TGG CTG GTG 


AAC 


AGT GCT 


ACC 


CAC 


GGC GAC CAG TCC ACC AAC 


TGC 


TGG 


GGC TGG CAC 


AAC 


AAC 


CAC 


CAC 


GCC 


CAG TGG TGG 


GAA TTT GAC 


TTG 


ACT 


GTG GGT CTG 


GCT 


CGC 


AAG 


ATC 


AAA 
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: 4 

I2?iJ©fi£ : 2 7 8 
ffi^ijCDM : T ^ JW. 

m&KDMM : 17 f- K 

&M%i rAnacystis nidulans 
: R2-SPC 

Met Thr Leu Ala He Arg Pro Lys Leu Ala Phe Asn Trp Pro Thr Ala Leu Phe 
Met Val Ala He His He Gly Ala Leu Leu Ala Phe Leu Pro Ala Asn Phe Asn 
Trp Pro Ala Val Gly Val Met Val Ala Leu Tyr Tyr He Thr Gly Cys Phe Gly 
lie Thr Leu Gly Trp His Arg Leu He Ser His Arg Ser Phe Glu Val Pro Lys 
Trp Leu Glu Tyr Val Leu Val Phe Cys Gly Thr Leu Ala Met Gin His Gly Pro 
He Glu Trp He Gly Leu His Arg His His His Leu His Ser Asp Gin Asp Val 
Asp His His Asp Ser Asn Lys Gly Phe Leu Trp Ser His Phe Leu Trp Met He 
Tyr Glu He Pro Ala Arg Thr Glu Val Asp Lys Phe Thr Arg Asp He Ala Gly 
Asp Pro Val Tyr Arg Phe Phe Asn Lys Tyr Phe Phe Gly Val Gin Val Leu Leu 
Gly Val Leu Leu Tyr Ala Trp Gly Glu Ala Trp Val Gly Asn Gly Trp Ser Phe 
Val Val Trp Gly He Phe Ala Arg Leu Val Val Val Tyr His Val Thr Trp Leu 
Val Asn Ser Ala Thr His Lys Phe Gly Tyr Arg Ser His Glu Ser Gly Asp Gin 
Ser Thr Asn Cys Trp Trp Val Ala Leu Leu Ala Phe Gly Glu Gly Trp His Asn 
Asn His His Ala Tyr Gin Tyr Ser Ala Arg His Gly Leu Gin Trp Trp Glu Phe 
Asp Leu Thr Trp Leu He He Cys Gly Leu Lys Lys Val Gly Leu Ala Arg Lys 
He Lys Val Ala Ser Pro Asn Asn 

se^'j#-f- : 5 

E?iJ©&£ : 1 8 

2 7 
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ATGACAATTG CTACTTCA 

ge?iJ#-*§- : 6 
E?!l©£$ : 1 5 

: — 

gS^iJ(Z)«S : ^^DNA 

leyy : 

GCTCTGGGGT TGTTG 

ge^ljOg$ : 1 5 
6£?'J<Z>M : 

h # p S> — : filfttt 

IS^IJ : 

CAACAACCCC AGAGC 

IE?'J#4§- : 8 

SITU® £3 : 1 8 
IE?|J<DM : 

2 8 
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# 



RTGRTGRTTR TTRTGCCA 
gg^iJiDS^ : 1 7 

: 

ACGTCATGGC CTGCAGT 

I5?ijCD££ : 2 6 
ft® ft : — 

wm : 

CGCGGATCCT TAGTTGTTTG GAGACG 

g£?ljCD:ft£ : 2 5 
S£^IJ©M : &® 
glOgfc : — #fc 
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CATATGACCC TTGCTATCCG ACCCA 

mm&^r : 1 2 

■ 2 9 

m<z>®. : — 

AGCTTGGGTC GGATAGCAAG GGTCATATG 
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m i n 



des9var 



MSCD2 



10 • 20 30 40 . 50 60 

ALGLLLLYLGGWS F VVWG YF F R I VWVYHCTWL VNSATHK F 6YRTYDA60RSTNCWWVAVL 

• •*••• A • • • • • • 

LVPWYCWG ETFVNS LCVSTF LRYAVVLNATWLVHSAAHLYGYRPYD1CN I SSREN I LVSMG 
240 250 260 270 280 290 
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10 20 30 40 50 60 

MTLA t RPKLAFNWP.TALFMVA I H 1 6ALLAF L PAMFNWP AVGVMVALYY I TGCF6 1 TL6WH 

X* • i • * • • • »•••• 

• ••• » • • ••*• ■ •«••••• • • ••• ••••»• • • 

DDE6PPPKL EYVWRN 1 1 LMALLHLGALYG I TLVPSCUYTCIFAYLYYVISALG I TAG AH 
60 70 80 90 100 110 

70 60 90 100 110 120 

RL ISHRSFEVPKWLEYVIYFCGTLAMQHGP I EWIGLHRHHHLHSDQDVDHHDSNKGFLWS 



• • • • 



• • • 



• • i a • • 



RLWSHRTYKARLPLRLFL I 1 ANTMAFQNDVY EWARDHRAHHK F S ETHAD P HNS RRG F F F S 
1 20 1 30 MO 1 50 1 60 1 7 0 

130 140 150 160 170 

HF LW~M I YE I P A— RTEVOKFTRD I A6DP VY RF F NKYF F6VQVLL6VLLYAWG EAWV6NGW 

X. * • • • •» ■• 

• ••••• ••••••> • •••• •• •••» • • 

HVGWLLVRKHPAVK EKGGKLDMSOL KAEHLVMFQRRYYKPDLLLMCFVLPTLVPWY CWG E 

UO 1 90 200 21 0 220 230 

180 190 200 210 220 230 

SFV VWG IFARLVVVYHVTWLVNSATHKFGYRSHESGDQSTNCWWVALLAFGEGWHNN 



• •••••• • 



• ■ • 



• t 



• ■ • t • • 



TFVNSLCVSTFLRYAVVLNATWLVHSAAHLY6YRP YDKN 1 SSREH I LVSMGAVG ERFHNY 
240 250 260 270 280 290 

240 ' 250 260 270 

HHAYQYSARHGLQWWEFDLTWL I ICGLKKYGLARK IKVASPNN 



• • • • 
••••••• • * 



• ••••• » •••• 



HHAFPYDYSASEYRWH INFTTFF I DCMALLGLAYDRKRVSRAA 
300 310 320 330 340 
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